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The Common Starling Sturnus vulgaris is a medium-sized granivorous and frugivorous bird (Craig 2005) , with a native range across large parts of Europe and western Asia. It was introduced to Cape Town in 1899, colonising the Cape region during the early 20th century (Winterbottom & Liversidge 1954) . Since then, the species has continued to systematically extend its range into South Africa (Craig 2005) . Using the available data in SABAP2, collected over the last 10 years (July 2007 -June 2017), we present a summary of the species presence in South Africa and its progressive expansion into the Gauteng Province specifically.
The number of pentads (5'x5' geographical grids used in SABAP2) reporting the presence of the Common Starling in the country appears to be relatively stable over the period assessed: 739 pentads in the 2016/17 period compared to 677 pentads in 2008/09, with a peak in 2009/10 and 2010/11 (Table 1) . A notable exception to this is the period 2007/08, where only 383 pentads reported the Common Starling (Table 1, Figure 1 ). This appears to be due to the low sampling effort at that stage, given the high percentage of all sampled pentads that this figure represented for that period (Table 1, bracketed figure) . Despite a stable numerical pentad representation, the species appears to still be expanding some of its range, as shown by the large numbers of previously unoccupied pentads reporting the Starling over time (Table 1) . The overall proportion of pentads reporting the Starling shows a steady decline over the period, which would likely be attributed to increases in the overall SABAP sampling effort (of Starling absent pentads) outpacing the species range expansion. Across its range, the Common Starling appears to have a relatively consistent abundance over time (as represented by the Starling's reporting rate, Table 1 ).
The slight declines in the species range and abundance over the 10 years indicate that the presence of the species in an area does not necessarily result in long-term persistence. A similar decline is observed for the Starling in the United States, following a very rapid period of initial colonisation (Sauer et al. 2008) . The expansion of the Starling's range appears to be mitigated numerically by its contraction elsewhere in the country, resulting in the stable numbers of Starling-reporting pentads seen in Table 1 . As such, the colonising behaviour of the Common Starling in South Africa appears to be one of venturing into new territory, with a lag period of decline in less suitable areas where it may not be able to persist. A possible explanation of the high expansion rate is the general tendency to move along pathways of lower resistance, such as lower elevation terrain that is preferably under cropland or pasture (with the contrary Biodiversity Observations is an open access electronic journal published by the Animal Demography Unit at the University of Cape Town, available at https://journals.uct.ac.za/index.php/BO/. A permanent link for an online version of this manuscript can be found at https://journals.uct.ac.za/index.php/BO/article/view/502, which includes the PDF: https://journals.uct.ac.za/index.php/BO/article/view/502/557. An HTML version can be found at http://thebdi.org/blog/2018/09/11/common-starling-range-expansion.
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Common Starling in Gauteng
In Gauteng, the Common Starling first made an appearance in 1986 (Boucher 2018 ), but consistent reporting of the species in the region did not begin until the early 21st century. A recent arrival, the Starling is already making steady range gains, being reported in "new" Gauteng pentads in each data period (Table 2) . With the increasing number of pentads reporting the Starling, the average reporting rate for the species across the province is showing an obvious rise (Table 2) . Such an expansion pattern resembles the initial phases of the Starling's colonisation of the country at large, as discussed previously -quick gains in range.
The reporting rate for the Starling across Gauteng as a whole averages only 0.18 % for the 10 years, reflecting the novel status that the species still holds in the province. The increase in Starling reporting rates is not statistically significant at this stage, despite their apparent growth (ANOVA single factor test; F(9,2647) = 1.627, p = 0.102). A likely explanation of this is the very high variability observed in the annual averages (Table 2) .
From the growing reporting rates and increasing variability, it can be noted that the lag period of decline following rapid territory colonisation seen for the Common Starling in South Africa as a whole is not yet identified in Gauteng, but may follow on in the years to come.
Assessing a variety of land uses found in Gauteng, the Starling's presence is consistently below 1 % throughout (when pentads are averaged by share of land-use type), not being reported at all in pentads with agriculture comprising over 60 % of land use (Table 3) . This finding supports the attribution of the traditionally farmland-inhabiting Common Starling's decline in Europe to the intensification of agricultural areas (Donald et al. 2001) .
While sampling effort has increased over the years of the atlas, as awareness of and interest in the project grows, the range expansion of the Common Startling in Gauteng appears to not simply be a function of that effort -rather, we believe it reflects an actual increase in the number of pentads in which it occurs, which is supported by the growing percentage of sampled pentads reporting the species (Table 2) . 
General conclusions
In South Africa, the Common Starling appears to be following an shifting distribution pattern, as it expands into new territory and establishes its presence. From the pattern of expansion, it is possible to speculate a future Starling distribution that spans the entire country and subregion, albeit an uncertain long-term persistence there. Whether it is able to colonise into more "unfavourable" regions (such as the dry Northern Cape Province) remains to be established. The species is expected to be most abundant in areas where agriculture is a prominent, but not dominant, land use (Table 3) , indicating an avoidance for what is likely to be intensified farmland (cf. Donald et al. 2001) . However, more work is needed to disentangle the potential impact of sampling effort on the resultant reporting rate of the Starling. With regards to Gauteng, the future of the Common Starling is challenging to determine, as the observations are of a trend arguably in its initial phases. However, some extrapolations can be made. The open grassland of pre-settlement Gauteng would have been prohibitive to Common Starling colonisation, but the conditions for colonisation have since changed. Its diet of insects and fruits is well-suited to the now-afforested expanses of Gauteng cities (Schäffler & Swilling 2012) , as is its preference of cavities for nesting. If its preference for areas with intermediate levels of agriculture, settlement, and land transformation persist, the species will continue increasing in both range and abundance across the province (which features a large proportion of relatively densely settled and transformed spaces). Therefore, it is likely that the species increase in Gauteng will become significant over time.
The Common Starling has been described as having the potential to disrupt natural processes such as seed dispersal (Richardson et al. 1996) ; however, not much work has been published on these impacts in the Cape region. The Starling is also thought to be able to displace cavity-nesting birds in southern Africa through nesting competition, as it does with the Olive Woodpecker Mesopicos griseocephalus (van der Merwe 1984). On the other hand, in the introduced range around New York City, there is little evidence to attribute a decline in cavitynesting native species to competition with the Starling (Koenig 2003) . Therefore, the impact of Starling on other bird species in Gauteng (many themselves occurring in increased abundance due to anthropogenic change) is difficult to predict. A further consideration is that alien birds are known to form positive as well as negative interactions with not only native birds, but also other "aliens" (Rosenzweig 2001; Orchan et al. 2013) . This is important to note, as highly transformed environments such as Gauteng contain numerous "alien species" (Symes et al. 2017) . As its distribution expands, the Starling may engage in competition for resources with other species in Gauteng, or it may expand to fill a vacant niche (a controversial concept in itself, Lekevicius 2009 ). If the Common Starling is to follow the footsteps of the Rose-ringed Parakeet Psittacula krameri, an alien species preceding it in Gauteng by a few decades, impacts on "indigenous" birds are predicted to be minimal to insignificant (Ivanova 2017) . In attempting to quantify impact, and given that the species is a successful "invader" elsewhere in the world, we suggest that the Common Starling is one to closely monitor. Public responses to exotic species are often emotive (Gozlan et al. 2013) , and may lack credibility altogether when there is either little scientific evidence or when scientific evidence is ignored. From the trends found so far, it is clear that in the South African context much research is still needed to understand the complexities of changing bird communities in the face of rapid anthropogenic change. Indeed the clarification of numerous terms, and the context in which they are applied in this field of research, are frequently inconsistent and need attention (e.g. invasive and alien, as defined by Richardson et al. 2011) . Furthermore, this topic needs informed public engagement to help prevent misinformation on complex ecological processes.
A wealth of information in the form of citizen science SABAP data remains to be mined in helping understand these processes.
